Grandmaternal betaine supplementation enhances hepatic IGF2 expression in F2 rat offspring through modification of promoter DNA methylation.
We reported previously that maternal betaine promotes hepatic IGF2 expression in F1 offspring rats through hypermethylation of IGF2/H19 imprinting control region (ICR). Yet, it remains unknown whether this acquired trait can be transmitted to F2 generation. This study was aimed to determine whether dietary betaine supplementation to grand dams affects the hepatic IGF2 expression in F2 rat offspring and how it is related to alterations in DNA methylation. F2 rat offspring derived from grand dams fed basal or betaine-supplemented diet (10 g kg ^-1) were examined at weaning. Serum IGF2 concentration was measured with ELISA. Hepatic expression of IGF2, together with other proliferation and apoptosis markers, was determined by using quantitative PCR, Western blot and immunohistochemistry. The methylation status of IGF2/H19 imprinting control region (ICR) and the promoters of IGF2 gene was detected by MeDIP-qPCR. The maternal betaine-induced up-regulation of hepatic IGF2 expression in F1 rat offspring was transmitted to F2 generation. F2 rats from betaine group demonstrated enhanced hepatic IGF2 expression at both mRNA and protein levels, in association with higher serum IGF2 concentration. No alterations were observed in ICR methylation of IGF2/H19 locus, while hypomethylation was detected in promoters of IGF2 gene in betaine group. These results indicate that maternal betaine enhances hepatic IGF2 expression in F2 rat offspring through modification of DNA methylation on IGF2 promoters. This article is protected by copyright. All rights reserved.